Introduction
Neonatal sepsis (NS) is a clinical syndrome that is characterized by systemic signs and symptoms of infection in neonates which is an important cause of mortality in newborns and life-threatening disorder in infants. (1) (2) Incidence rate of neonatal sepsis in developed countries ranged between 3-5 per 1,000 live births. In 2007, WHO reported the case fatality rate (CFR) in the case of neonatal sepsis in the world is still high by 40%. (3) In 2015, 4.5 million children died in the first year of life.(4) Fortyfive percents occurred in the first month of life (newborn babies). The causes of death in infants were various. NS contributed to seven percent of the total cause of infant mortality. (5, 6) The current gold standard for diagnosis of sepsis is blood culture, suffers from low sensitivity and a reporting delay of approximately 48-72 hours. (7) The pathomechanism of NS remains unclear. Some previous studies suggested that the pathomechanism of NS was through oxidative stress mechanism. (2, (8) (9) Infectious agents in NS caused the activation neutrophils which promote a further reaction to activate nicotinamide adenine dinucleotide phosphate (NADPH) oxidase. This activation will cause the formation reactive oxygen species (ROS). Also, the activation of neutrophil-induced the releasing of myeloperoxidase (MPO). MPO use H 2 O 2 to catalyzes the oxidation of halide (Cl -, Br -) and pseudohalide (thiocyanate ion, SCN) to form hypothiocyanous acid (HOSCN). The ROS, oxidized halide and pseudohalide is known to play an essential role in killing invading parasites and pathogens. Furthermore, the ROS, halide and pseudohalide oxidation products could oxidize protein and result in the formation of oxidized protein known as advanced oxidation protein products (AOPPs). (2, 10) UV-Visible (UV-Vis) spectrophotometric method was one known method that has been used extensively for several qualitative analysis of medical biological samples such as, blood plasma, sera, or tissues. (11) Spectrophotometry is a technique that measures the interaction of molecules with electromagnetic radiation. Furthermore, when the light was absorbed, a spectrum is obtained as a function of its frequency of wavelength. It depends on chemical nature on the molecular environment of its chromophores. This method is therefore an excellent technique for following ligandbinding reactions, enzyme catalysis and conformational transitions in proteins and nucleic acids. (12) Generally, the blood experiences significant changes in compound and biochemical properties in all diseases. The use of an examination method such as UV-Vis spectrophotometric to determine changes in blood is an inevitability. This is due to reduction in time, resources and cost. (11) The advantage in the ever-improving sensitivity of contemporary spectrometers with sophisticated computational techniques proved that UV-Vis spectrophotometric could be exploited to explore the various biochemical alterations on the molecular and structural differences of the biofluids of the human body. (13) In recent years, spectrophotometric was used for the diagnosis of several diseases. Kanagathara, et al., and Ibrahim, et al., have been employed UVVis spectrophotometric methods to study the spectral differences in the serum of normal blood samples. (11, 14) Gunasekaran, et al., has been demonstrated using UV-Vis spectrophotometric method to differentiate the healthy sera from jaundice, leukemia, anemia, cirrhosis liver, thalassemia and diabetes. (13, (15) (16) Still, there is no study in the literature examining the characteristics of blood in NS using UV-Vis spectrophotometric methods. Therefore, the present experimental study aimed to employ the UV-Vis spectrophotometric techniques to detect the changes in the blood of NS subject and also for a deeper understanding the pathomechanism of NS.
Methods
This cross-sectional study was conducted on infants with and without risk of sepsis after informed consent was obtained from them. A total of 30 infants subjects were recruited for this study. Subjects were divided into 2 groups: group I were infants at risk of sepsis and served as a case group, while group II were infants without risk of sepsis and served as a control group. Subjects in the sepsis risk group were included on the basis of having at least 1 major criteria or 2 minor criteria for sepsis according to The American Congress of Obstetricians and Gynecologist (ACOG) guidelines. (17) (18) Major risk criteria were premature ruptured of membranes (PROM) for > 24 hours, maternal fever with intrapartum temperature > 38 o C, chorioamnionitis, fetal heart rate persisting at > 160 times/minute or bad smelling of amniotic fluid. Minor risk criteria were PROM for > 12 hours, maternal fever with intrapartum temperature > 37.5 o C, low Apgar score (< 5 at the 1st min, < 7 at the 5th min), very low birth weight baby (VLBWB) of < 1500 gr, gestational age < 37 weeks, multiple pregnancy, bad smelling of vaginal discharge, maternal urinary tract infection (UTI) or suspected untreated maternal UTI. Age and gender-matched healthy newborns were chosen as controls. Newborns with birth asphyxia, low birth weight, preterm and congenital malformations were excluded from this study.
Samples Collection
Sampling was carried out by accidental sampling method, with criteria specified in subjects section as mentioned earlier. The sampling took place from February-May 2017. In that time, 30 samples were obtained, with 15 samples of newborn at risk of sepsis and 15 normal samples. Samples of blood were taken from umbilical cord (5 mL each) and collected using vacutainers containing ethylenediaminetetraacetic acid (EDTA). Each sample then washed with cold saline phosphate buffer with pH 7.4 for the spectroscopic analysis, and the estimation of SCN and AOPPs levels.
Spectrophotometry Analysis
Each blood sample was diluted with normal saline at concentration of 5 µL/mL. The spectra were scanned in the region between 200-700 nm using T80 + UV-Vis spectrometer at Medical Chemistry/Biochemistry Laboratory, Faculty of Medicine, Lambung Mangkurat University, Banjarbaru, South Kalimantan, Indonesia. Amide chain of proteins present in the blood absorbs strongly at 210 nm. Absorption of tyrosine and tryptophan is at around 280 nm. Also the absorptions at 417, 543 and 578 nm are due to d-f transition of CO-Oxy-hemoglobin. (13, 15) From these spectral differences, three absorbance ratio could be measured.(15) They were A278/A210 in the protein region and A543/ A417, A578/A417 in the oxy-hemoglobin region.
SCN and AOPPs Level Analysis
SCN concentration was measured spectrophotometrically as described by Aune and Thomas. AOPPs measurement were made by spectrophotometric methods as describe by Witko-Sarsat, et al., with slight modification.(10)
Statistical Analysis
The comparison of absorbance between healthy blood and risk of sepsis blood were examined by Mann Whitney U-test with p<0.05. Data analysis using SPSS for Windows version 16 (SPSS Inc., Chicago, Illinois, USA).
Results
In this present study, we tried to employ the spectral differences between healthy blood and blood of newborn at risk of sepsis. The result is presented in Meanwhile to investigate how the protein damage during sepsis condition, in this present study we also measured the level of SCN and AOPPs. The results are shown in Table 2 . The result from Table 2 shows that the level of SCN is higher in the case group compared to control group. 
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Discussion
Spectrophotometry method technique has become a promising tool for a better understanding of pharmaceutical, biological material, and pathomechanism of a disease. It was first described by Gunasekaran, et al., who investigated the spectral differences of several diseases like diabetes, leukemia and thyroid. (13, (15) (16) Table 1 gives the statistical results of the analysis of UV-Visible spectral data in protein and oxy-hemoglobin. The data shows the discrimination of the newborn at risk of sepsis blood from that of the healthy one. The result data indicated that the absorbance ratio of oxy-hemoglobin is lower in newborn at risk of sepsis. The decreasing of this ratio may be due to the changes in oxyhemoglobin.
It is well known that sepsis will activate the natural immune system which are mostly ruled by neutrophils. In this condition, neutrophil will have inserted into infected tissue to induce a process known as respiratory burst. This process uses an oxygen to form ROS which is useful to attack the bacterial pathogens. (2) The result clearly indicated that there is a structural changes in oxy-hemoglobin This is thought to be due to oxygen release from oxy-hemoglobin used to produce ROS such as radical superoxide (O 2 ), hydrogen peroxide (H 2 O 2 ) and radical hydroxyl. Also, the release of oxygen from oxy-hemoglobin will lead to hypoxia. Hypoxia itself will increased the ROS level. The basic mechanism how the hypoxia increased the ROS level is mitochondria dysfunction which is activate some of the enzymes that play a role in the formation of ROS-like NADPH oxidase and superoxide dismutase (SOD). (19) The result data from Table 1 also shows that the absorbance ratio of protein is also lower in newborn at risk sepsis. This result indicated that the protein levels in blood of newborn at risk of sepsis was decreased. This may be due to protein damage due to oxidative stress conditions. To investigate how the protein damage during sepsis condition, in this present study we also measured the level of SCN and AOPPs (Table 2) . Table 2 shows that the level of SCN is higher in the case group compared to control group. It is in line with our previous reports which investigated the comparison of SCN levels in saliva of newborn at risk of sepsis with and without antibiotic therapy. The level of SCN seems higher at newborn with the risk of sepsis without antibiotic therapy. (10) The increasing of SCN level may be due to the activation of MPO which is used H 2 O 2 and SCN as a co-substrate to form HOSCN which is also useful to attack bacterial pathogens. (20) Both ROS and HOSCN that produced in sepsis condition are potential oxidants which promote a further reaction result in host tissue damage.(21) One of the targets that can be damaged by the molecule is protein. It is in line with the result from the Table 2 . The result from Table 2 indicated that the level of AOPPs is increased. AOPPs are known as a novel marker in several conditions which is related to oxidative stress. (10) AOPPs is known as a cross-linking protein products which are formed by a modification of amino acid caused by oxidation by a ROS. (22) (23) 
Conclusion
In conclusion, the present study demonstrated there were significant differences between the average of absorbance ratio parameter for protein and oxy-hemoglobin region using UV-Vis spectrophotometric methods in healthy subjects and newborn at risk of sepsis. It can be concluded that there were changes in blood of newborn at risk of sepsis and it may explain the pathomechanism of neonatal sepsis for our better understanding. This result study also suggests that UV-visible spectrophotometric may be useful as a tool for early diagnosis of NS. Further research is needed to explore spectrophotometric analysis as a diagnosis method of NS.
